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Imprecise Computational Model A way to avoid timing faults during transient overloads and a way to introduce fault-tolerance by graceful degradation is the use of Imprecise Computation (IC) technique.
The IC model provides scheduling flexibility by trading off result quality to meet task deadlines. A task is divided into a mandatory and an optional part.
The mandatory part must be completed before the task's deadline for an acceptable quality of result.
Precise vs Imprecise results
The optional part, which can be skipped in order to conserve system resources, refines the result.
A task is said to have produced a precise result if it has executed its mandatory as well as optional parts before its deadline; otherwise it is said to have produced imprecise (i.e., approximate) result when it executes the mandatory part alone.
Monotone vs 0/1 constraint tasks There are two types of imprecise computational tasks, namely, monotone tasks and 0/1 constraint tasks.
A task is monotone if the quality of its intermediate result does not decrease as it executes longer.
An imprecise task with 0/1 constraint requires the optional part to be either fully executed or not at all.
In image processing, it is often better to have frames of fuzzy images in time than perfect images.
In radar tracking, it is often better to have estimates of target locations in time than accurate location data too late.
Applications (Contd')
For example, in a tracking and control system, a transient fault may cause tracking computation to terminate prematurely and produce an approximate result. No recovery action is needed if the result still allows the system to maintain a track of its targets.
Similarly, as long as the approximate result produced by a control law computation is sufficiently accurate for the controlled system to remain stable, the fault that causes the computation to terminate prematurely can be tolerated. Scheduling to Minimize Total Error (for IC tasks with 0/1 constraints)
The general problem of optimal scheduling of IC tasks with 0/1 constraints is NP-complete.
Optimal schedule: A schedule in which the number of discarded optional tasks is minimum. 
